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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 
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2a )□ This action is FINAL. 2b)^ This action is non-final. 
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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) ^ Claim(s) 1-36 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) |EI Claim(s) 1-36 is/are rejected. 
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8) D Claim(s) are subject to restriction and/or election requirement. 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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New corrected drawings in compliance with 37 CFR 1 .121(d) are required in this 
application because the described features such as source, drain, gate, and other 
regions are not adequately shown in sole figure 1 . Applicant should submit the 
provisional application figure as a new drawing to avoid new matter. Applicant is 
advised to employ the services of a competent patent draftsperson outside the Office, 
as the U.S. Patent and Trademark Office no longer prepares new drawings. The 
corrected drawings are required in reply to the Office action to avoid abandonment of 
the application. The requirement for corrected drawings will not be held in abeyance. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-36 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the 



alternative, under 35 U.S.C. 103(a) as obvious over Gabriel 2003/0134433. 
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Gabriel discloses a dielectric coating 11 over a nanotube for protection. The 
coating does not exist on the nanotube where there is a functional member 12/20 
attached to the nanotube by covalent bonding [0040]. In figure 4 there are source 32a 
and drain 32b electrodes attached to nanotube 10 at regions defined as "source" and 
"drain". Note also insulation 21 "coats" s/d regions of the nanotube. The "gate" of the 
device can be defined as the substrate 13, or the region of the nanotube 10 attached to 
the functional member 12; or the "gate" can be an additional nanotube functionalized 
and passivated as described in paragraph [0061]. Accordingly, claim 1 is anticipated or 
at least obvious over Gabriel depending on one's interpretation of "gate", "source", 
"drain", "exposed", etc. 

Claims 2 and 4 are rejected as the nanotube can be single walled [0028] and the 
dielectric 1 1 "coats" the source or drain regions. 

Claim 3 is rejected as 21 can be silicon dioxide or at least it would have been 
obvious to practice silicon dioxide as paragraph [0044] discloses silicon dioxide as 
ordinary insulation in these devices. 

Claims 5-8 are rejected because the Gabriel device is a biological agent field 
effect transistor or "biochem-FET". 

Claims 9 is rejected as the device of figures 3 and 4 of Gabriel show a field effect 
device with a nanotube "on" a gate. The nanotube and gate are coated with a dielectric 
1 1 ; and, the functionalized region of the nanotube is "etched" in that a functionalized 
region of the nanotube is attached to a functional structure at an "exposed" portion of 
the nanotube. 
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Claim 10 is rejected as the Gabriel device is a "biochem-FET". 
Claims 1 1 and 12 are rejected as the nanotube is "grown" and "on" or "attached" 
to the gate. 

Claim 13 is rejected as the dielectric layer 11 of Gabriel can be liquid phase 
deposited [0014] as lipids, surfactants, polymers, and protective coatings are routinely 
applied to structures in liquid form. 

Claim 14 is rejected as the "source" and "drain" nanotube regions of Gabriel are 
"coated" with coating 1 1 or insulation 12. 

Claim 15 is rejected as 21 is a "passivation" or "insulation" layer on a substrate of 
silicon and silicon dioxide is disclosed as insulation material [0044]. 

Claim 16 is rejected as it would have been obvious to have etched insulation 21 
with HF as such etchant is well known and routine in the art for etching silicon dioxide. 

Claims 17 and 18 are rejected as the functional group 12 of Gabriel is also 
processed with "chemical functionalization" and because the same molecules (DNA, 
glycoproteins, etc) are practiced in Gabriel, hydroxylation would have been obvious 
process for "functionalization" in Gabriel. There are no novel functionalization, etching, 
or other routine process methods disclosed by applicant as applicant has stated the 
processes are known in the art and routine for forming the device. 

Claims 19-23 are rejected as Gabriel discloses a process of attaching an 
"indicator" molecule 22, 24, etc. to the nanotube, and the indicatior molecules can be 
DNA, proteins, peptides, etc [0042]. 
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Claims 24-36 are rejected as above, a plurality of sensor devices being 
anticipated or at least completely obvious. 

Claims 1-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gabriel in view of Bradley 2004/0043527, Clawson WO 00/51 186, and Lieber 
7,129,554. 

Gabriel discloses polymer as the preferred protection layer for nanotubes. 
Nonetheless, others such as Bradley, Clawson and Lieber disclose oxide based 
insulators for nanotubes to protect, passivate, or function as barriers. See Bradley 
[0090-0091]. See Lieber column 5 and the figures. See Clawson where 153 is silicon 
dioxide, and claim 2 also discloses Si02 barrier. It would have been obvious to have 
practiced silicon oxide barrier material in a structure as Gabriel in place of polymer 
because oxide material as insulator or "protection" material was already shown at 21 in 
Gabriel, and prior art nanotube structures also practiced oxide barriers rather than 
polymer material. While the oxide barrier material may not have been preferred over 
polymer in Gabriel, it nonetheless would have been obvious substitution to one of 
ordinary skill in the absence of unexpected results. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerome Jackson Jr. whose telephone number is 571- 
272-1730. The examiner can normally be reached on M-Th. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/534,431 Page 6 

Art Unit: 2815 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Jerome Jackson Jr./ 

Primary Examiner, Art Unit 2815 



